Vigilins bind to promiscuously A-to-I-edited RNAs and are involved in the formation of heterochromatin.
The fate of double-stranded RNA (dsRNA) in the cell depends on both its length and location . The expression of dsRNA in the nucleus leads to several distinct consequences. First, the promiscuous deamination of adenosines to inosines by dsRNA-specific adenosine deaminase (ADAR) can lead to the nuclear retention of edited transcripts . Second, dsRNAs might induce heterochromatic gene silencing through an RNAi-related mechanism . Is RNA editing also connected to heterochromatin? We report that members of the conserved Vigilin class of proteins have a high affinity for inosine-containing RNAs. In agreement with other work , we find that these proteins localize to heterochromatin and that mutation or depletion of the Drosophila Vigilin, DDP1, leads to altered nuclear morphology and defects in heterochromatin and chromosome segregation. Furthermore, nuclear Vigilin is found in complexes containing not only the editing enzyme ADAR1 but also RNA helicase A and Ku86/70. In the presence of RNA, the Vigilin complex recruits the DNA-PKcs enzyme, which appears to phosphorylate a discrete set of targets, some or all of which are known to participate in chromatin silencing. These results are consistent with a mechanistic link between components of the DNA-repair machinery and RNA-mediated gene silencing.